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Mai nt enance of Bacterial Strains

Rapanmycin and its derivatives were produced by Streptonyces
hygroscopi cus (ATCC 29253), or by two nutant strains provided by
the Institute for Drug Research (IDR) in Budapest - GYKI-456UV
and GYKI - 84UV- NTG129. No significant differences in rapanycin
production were observed under the growth conditions wused.
Streptonyces hygroscopicus cultures were maintained on SY agar
pl ates at room tenperature. New pl ates were spread when spores
devel oped and the surface of the plates started to change from

white to grey (1-2 weeks).

Growth of S. hygroscopi cus in Shake Fl asks

Liquid seed cultures (RAP seed nediunm) were inoculated wth
spores (~20 cn? plate per litre of culture) and grown in baffled
flasks (100 m culture in 500 mM flasks, 500 mM culture in 2 |
flasks) at 240 rpm and 28°C for 1-2 days. TSB production nmedi um
was inoculated with 5% v/v seed nmedium and grown in baffled

flasks (100 m culture in 500 mM flasks, 500 mM culture in 2 |



flasks) at 240 rpm at 26°C until the pH had risen

and 8 (4-5 days).

SY Agar

Sol ubl e starch

Yeast extract (DI FCO
KoHPOy

MySOy. 7H O

NaCl

TES buffer

Agar (Bact o)

Adjusted to pH 7.4 before sterilisation.

RAP Seed Medi um

Casein Hydrolysate (DI FCO or OXO D)

Yeast Extract (DI FCO or OXO D)

Pept one (DI FCO or OXO D)

MgSOy. 7H,O

KoHPOy

G ucose (sterilised separately as 50% sol ution)

Adjusted to pH 7.2 wth conc. sul phuric

sterilisation.

TSB Producti on Medi um

Tryptic Soy Broth (DI FCO
FeSOy. 7HO

G ucose (sterilised separately as 50% sol ution)

Adjusted to pH 6.0 wth conc. sul phuric

sterilisation.

Feedi ng of Precursors

Precursors were added 24 hrs after inocul ation

to between 6
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0.1%
0.1%
0.01%
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aci d bef ore

3%
0.01%
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acid bef ore

in concentrated

et hanol solution through a Sartorius Mnisart 0.2 micron filter

to give a concentration of 1 nmM in the culture medium For



small scale (100 mM culture) feeds of ethanol solutions,

precursors were added by pipette using sterile pipette tips.



General Procedure for I|solation of Metabolites

Fermentation broth from small scale growths was centrifuged at
8000 rpm for 15 mns, the mcelial pellet retained, washed with
the same volunme of distilled water and centrifuged again. The
pell et was then extracted twice with nethanol (1 m per 2 m
culture) for 1 hr at room tenperature or overnight at 4 °C.
Anal ytical HPLC or LCMS was perforned at this stage. The
met hanolic extract was filtered and concentrated under reduced
pressure until only the residual water remained. This was then
resuspended in water (1 m per 5 m nmethanol extract) and
extracted three times with an equal volume of ethyl acetate.
The ethyl acetate extract was dried over sodium sulphate,
filtered and the solvent renoved under reduced pressure under
reduced pressure. Extracts were cleaned of polar conponents by
flash silica colum chromatography using 1:1 acetone: hexane,

collecting fractions with conpounds of R between 0.2 and 0. 4.

Purification was conpl eted by preparative reverse-phase HPLC.

Anal ytical HPLC Met hods

Anal ytical HPLC was carried out on a Hew ett Packard HP1090
instrunent, wth diode array detection. Retention tinmes were
determ ned by follow ng the absorption at 277 nm LCMS data were
obtained on a Finnigan-MAT LCQ instrument |inked to a Hew ett
Packard HP1050 HPLC system

Col umm: Appl i ed Biosystens Brownl ee Colum (SPHERI -5, RP-18, 5
m 100" 4.6 nm)

Time / mns Me OH/ % Ho O %
0 75 25
14 100 0



Preparative HPLC Met hods

Preparative HPLC was carried out on a G| son nodular systemw th
UV detection at 277 nm

Col umm: HPLC Technol ogy Spherisorb (5 m ODS, 250 20 nm.

Met hod 1:

Time / mins Me OH/ % HO %
0 80 20

15 100 0

18 100 0

Met hod 2:

| socratic elution: 75% MeOH, 25% H,O.

Met hod 3:
| socratic elution: 65% MeCN, 35% H,O.

Cycl ohexanecar boxylic Acid Feed — Conmpound 3

HO.,,

Anal ytical HPLC RT = 8.02 mns. (rapanycin at 7.85 mns. in sanme
HPLC sequence). Purified using preparative nethod 1.

[a]p = -51.1° (c = 0.89, CHC 3)

W | max (MeOH)/ nm 268, 278, 288.

IR npax (CHCl 3)/cml: 3436w (OH), 2931s (CH), 1721s (C=0), 1624s,

1452s, 1375m 1328w.



13C d/ ppm |'H d/ ppm Mul tiplicity [/ Hz
1 169. 3
2 51. 3 5. 28 d 5
3 27. 1 2.35, 1.76 m
4 20. 6 1.78, 1.47 m
5 25. 3 1.75, 1.46 m
6 44. 2 3.57, 3.45 d, d 16, 16
8 166. 8
9
10 08. 1
11 33. 8 1. 97 m
12 27.3 1.61, 1.57 m
13 31. 2 1.59, 1.31 m
14 67. 2 3. 84 m
15 38. 9 1.83, 1.52 m
16 84. 4 3. 66 t 3
17 135. 2
18 129.6 5. 96 d 10
19 126.5 6. 38 dd 15 10
20 133.6 6. 31 dd 15 10
21 130. 2 6. 14 dd 15 10
22 140. 1 5. 55 dd 15 9
23 35. 2 2. 30 m
24 40. 2 1.48, 1.19 m
25 41. 5 2.76 m
26 215. 6
27 84. 9 3. 70 d 6
28 77.1 4. 15 d 6
29 136.0
30 126. 7 5. 40 d 10
31 46. 5 3. 32 m
32 208. 4
33 40. 8 2.73, 2.60 dd, dd 17 6, 17
34 75. 9 5. 16 q 5
35 33. 1 1. 95 m
36 38. 5 1.19, 1.05 m
37 34. 0 1. 96
38 30. 6 1.75, 0.82 m




39 35. 5 1.95 m

40 70.9 3. 53 m

41 35. 5 1.95

42 32. 4 1.72, 0.99

43 16. 2 0. 95 d I
44 10. 2 1. 65 S

45 21.5 1.04 d I
46 13. 7 0. 99 d 7
47 13. 2 1.74 S

48 16.0 1.10 d

49 15. 8 0. 90 d

50 55. 9 3.13 S

51 59. 3 3. 33 S

MS (ES) mz: 882.4 (MH, 864.2 (MHO, 753.1 (M130
(pi pecolate)), 590.1 (C-1 to C27), 291.1 (C-28 to C-42).

(Found (FAB): M+Na* = 906.53030, GCsoH;7NNaO;> requires mz =
906. 53436) .

Cycl ohept anecar boxylic Acid Feed — Conmpound 4

HO

Anal ytical HPLC RT = 9.00 mns. (rapanycin at 7.85 mns. in sane

HPLC sequence). purified using preparative nmethod 2.
W | pax (MeOH)/nm 268, 278, 288.

IR npax (CHCl 3)/cml: 3436w (OH), 2931s (CH), 1721s (C=0), 1624s,

1452s, 1375m 1328w.



13C d/ ppm |'H d/ ppm Mul tiplicity [/ Hz
1 169. 3
2 51.0 5. 28 d 15
3 27.0 2.34, 1.59 m
4 20. 3 1.76, 1.49 m
5 25. 1 1.75, 1.47 m
6 44. 0 3. 58, 3.43 d, d 11, 11
8 171.5
9 B
10 08. 4
11 33. 3 1. 96 m
12 26. 9 1.60, 1.59 m
13 31. 1 1.60, 1.32 m
14 67.1 3. 85 m
15 38. 0 1.84, 1.53 m
16 84. 4 3. 64 t 7
17 135.3
18 129.5 5. 96 d 11
19 126. 2 6. 38 dd 15 11
20 133.6 6. 30 dd 15 10
21 129. 9 6. 14 dd 15 10
22 140. 3 5. 54 dd 15 9
23 35.0 2. 30 m
24 40. 2 1.50, 1.20 m
25 40. 9 2.72 m
26 215. 8
27 84. 6 3. 70 d 6
28 77.3 4. 15 d 6
29 135. 8
30 126. 6 5. 40 d 10
31 46. 5 3. 32 m
32 208. 0
33 40. 8 2.75, 2.57 dd, dd 17 6, 17
34 75.7 5. 17 q 5
35 33.0 1.94
36 39. 3 1.52, 0.99
37 e e
38/ 42 35.5 1.74, 1.16




39/41 [37.4 1.84, 1.59

40 72.8 3. 80

41/ 39 [35.7 1.95, 1.43

42/ 38 [28.0 1.65, 0.94

43 o e

44 16. 0 0. 95 d I
45 9.9 1. 65 S
46 21. 4 1. 05 d
47 13.7 0. 99 d
48 12. 7 1. 74 S
49 15. 8 1.10 d
50 15.6 0. 89 d
51 55. 6 3.13 S
52 59. 3 3. 33 S

*- could not be unanbi guously assigned
MS (ES) n z-: 896.5 (MH), 878.2 (M HO, 767.1 (M 130

(pi pecolate)), 590.1 (C-1 to C27), 305.1 (C-28 to C-42).
(Found (FAB): M+-Na* = 920.54840, CsiH;9gNNaO;»> requires mz =

920. 55001) .

Cycl ohex- 1- enecarboxylic Acid Feed — Conpound 5




Anal ytical HPLC RT = 8.34 mns. (rapanycin at 7.14 mns. in sane
HPLC sequence). Purified using preparative nethod 3.
[al]p = -67.1° (c = 0.62, CHC 3).
W Il pex (MeOH)/nm 268, 278, 288.
IR nppx (CHCl 3)/cml: 3516w (OH), 2931s (CH), 2863m (C=0), 1719s
(C=0, 1643s, 1452s, 1377m
13C d/ ppm [IH d/ ppm Miul tiplicity [J/Hz
1 169. 2
2 51. 4 5.21 m
3 26. 4 2.31, 1.74 m
4 20. 4 1.76, 1.47 m
5 25. 0 1.64, 1.48 m
6 44. 0 3.53, 3.22 m
8 166. 4
9 194.7
10 98. 3
11 34. 2 2. 05 m
12 26. 9 1.62, 1.62 m
13 30. 8 1.71, 1.29 m
14 67.4 4. 00 m
15 39. 5 1.89, 1.42 m
16 83. 6 3. 59 m
17 136. 2
18 128. 9 5. 96 d 11
19 126. 6 6. 35 dd 15 11
20 133.1 6.21 dd 15 11
21 129. 6 6. 07 dd 15 11
22 140. 6 5. 38 m
23 37.5 2.18 m
24 40. 3 1.74, 1.32 m
25 45. 6 2.50 m
26 215. 8
27 47. 2 2.64, 2.53 m
28 71.7 4. 34 m

10




29 139.1

30 123. 9 5. 39 d

31 45. 9 3. 22 m

32 207. 8

33 41. 0 2.67, 2.55 m

34 74.8 5.23 m

35 33. 1 1.92 m

36 39. 2 1.25, 1.03 m

37 33. 4 1.95 m

38 43. 4 1.95, 0.88 m

39 70. 3 3. 56 m

40 35. 4 1.96, 1.12 m

41 23. 8 1.76, 1.23 m

42 31.2 1.64, 0.69 m

43 15.9 0.93 d

44 10.1 1.65 S

45 21. 6 1.02 d

46 17.2 1.04 d

47 12.2 1.56 S

48 16.1 1.11 d

49 15. 3 0. 88 d

50 55. 7 3. 11 S

MS (ES) nmz-: 852.2 (MH), 834.2 (M HO, 723 (M 130
(pi pecolate)), 560 (C-1to C27), 291 (C28 to C-42).
(Found (FAB): M+:Na* = 876.52980, CygH;5NNaO;; requires mz =
876.52380) .
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Cycl ohex- 1-enecar boxylic Acid Feed — Conpound 6

OH

Anal ytical HPLC RT = 9.08 mns. (rapanycin at 7.85 mns. in sane
HPLC sequence). Purified using preparative nethod 3.

[a]p = -87.5° (c = 0.36, CHC 3).

W | ax (MeOH)/nm 268, 278, 288.

IR npax (CHCl 3)/cml: 3436m br (OH), 2932s (CH), 2860m (CH),

1721s (C=0), 1632s, 1454m 1377m 1282m

13C d/ ppm |'H d/ ppm Mul tiplicity [/ Hz
1 169. 6
2 51. 6 5.12 br d 5.5
3 26. 2 2.32, 1.53 br d, m 13
4 20. 5 1.68, 1.30 m
5 24.9 1.57, 1.50 m
6 43. 2 4.54, 2.70 br d, m 14
8 167.7
9 97.5
10 210. 3
11 43. 1 3. 24 m
12 34. 6 1.84, 1.33 m
13 32. 3 1.90, 1.39 m

12



14 72.9 3. 70 td 10 4
15 41. 9 2.09, 1.26 m

16 83. 4 3. 53 m

17 138. 2

18 127.5 5. 96 d 11
19 126. 9 6. 29 dd 14 11
20 132. 4 6. 08 dd 14 11
21 129.1 6. 03 m

22 141.5 5. 24 dd 14 10
23 40. 1 2.02 m

24 40. 2 2.02, 1.36 m

25 46. 4 2.43 m

26 215. 7

27 48. 6 2.64, 2.52 m

28 69. 7 4. 33 m

29 139.1

30 122.0 5. 37 d 10
31 A7. 2 3. 10 m

32 208. 1

33 40. 3 2. 60, 2.48 m

34 /3.7 5. 50 dt 11 3
35 32. 8 1.92 m

36 39. 5 1.16, 1.01 m

37 33. 3 1.91 m

38 43. 0 1.97, 0.86 m

39 70. 2 3. 56 m

40 35. 4 1.96, 1.12 m

41 23. 8 1.74, 1.23 m

42 31.5 1.62, 0.68 m qd 13 3
43 16. 5 1.24 d 6

44 10. 2 1.69 S

45 21.5 1.01 m

46 19.1 1.03 m

47 14. 1 1.50 S

48 15.0 1.02 m

49 14. 7 0. 85 d 6

50 56. 1 3. 08 S

13




MS (ES) mz: 852.2 (MH, 834.2 (MHO, 723 (M130

(pi pecol ate)), 560 (C-1 to C-27), 291 (C28 to C-42).
(Found (FAB): M+Na* = 876.52980, CygH;5NNaO;; requires mz =

876.52380) .
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